The emergence of outcome measures in neurosurgery: is there a role for goal-directed outcomes?
A key inflection point in modern surgery was the publication of case series and statistics reporting outcomes. Such reports emerged in the 19th century. While individual case studies continued to appear, just as they do today, the surgical series provided a different perspective on the natural history of injury and disease, and on the results of surgical intervention.
They were not uniform. In military surgery, early reviews were often little more than lists of cases with mortality rates and occasional descriptions of interesting features; in other instances, details of operative techniques with brief comments on outcomes might have been included. 1 The form of reporting and the use of statistics evolved during the course of the 19th and 20th centuries. 2, 3 Outcomes were important to neurosurgery from early on. At the end of the 19th century neurosurgical procedures had a reputation for bad outcomes. As a result, referrals were often delayed until the point of desperation, thereby prejudicing outcomes even further.
Sir Victor Horsley mentions this problem and tried to combat it at every opportunity.
It is hard to know the extent to which the pervasive pessimism was a function of the underlying pathology and how much to results from individual surgeons. In either case, neurosurgeons tried to overcome this problem and educate physicians at large by publishing patient series, in which outcomes were shown. The expressed and implicit intent of these series has not received adequate attention, but most probably, they combined interests in demonstrating virtuosity, improving technique, expanding indications, and publicizing innovations.
At some point, probably in the late 1920s, a sense of personal accountability for outcomes entered some surgical specialties, including neurosurgery. It is easier, perhaps, to identify this sense in British reports, where operative reports were often dictated or written in the first person, than in the American surgical culture, where the passive voice prevailed. A subtle shift took place. Outcomes began to be attributed not only to the condition of the patient and the limits of surgical technique and technology, but also to the decisions undertaken by the surgeon.
The focus on outcome studies in the sense intended and described by Ernest Codman, probably qualifies as a slightly later, if closely related development. 4 The role of military campaigns in inspiring surgical series continued. An account of neurosurgery in the American Army during the First World War was published soon after. 5 The Historical Unit of the US Army Medical Service printed a very extensive account of medical care during World War II. The 2-volume neurosurgical set was co-edited by Drs Roy Glenwood (Glen) Spurling and Barnes Woodhall, 2 towering figures in modern neurosurgery. Outcome data figure prominently even if not quite along the lines that developed subsequently. 6 The history and progress of neurosurgery in the British Army is also well documented. 7, 8 One of the first and still very important systematic civilian works was published in 1998 in a volume edited by Michael Swash and set in the British context. 9 It set out 3 principles that remain relevant today despite changes in the social, political, and economic environment in which medicine is practiced:
(1) outcome assessment should be a routine part of medical and surgical care in neurology and neurosurgery; (2) the process of outcome assessment is applicable and should be applied to all neurological diagnoses and conditions; (3) outcome assessment should incorporate financial and social as well as technical and scientific methodologies and endpoints.
These principles were further emphasized in Robert Harbaugh's review of the history of outcome studies in neurosurgery published 3 yr later.
Over the past decade, outcome studies have emerged as a recognized and critical area of clinical research in neurosurgery. Their importance in neurosurgery can be estimated from the growing number of outcome papers listed among most frequently cited articles over the past decade, even though the impact is delayed because of the extensive time span covered by citation analyses. 11, 12 The issues most frequently discussed include criteria for meaningful outcome measures, the relative costs of alternative treatments, functional outcomes after intervention, the effects of new technologies, the impact of insurance reform and access, the effect of centralization and specialization, the meaning of value (combining measure of cost with measures of outcome), and patient satisfaction. Also debated are surgeon-specific and institution-specific outcomes and their implications, and more generally, how outcomes ought to effect health policy. Finally, there are questions around the optimal selection of instruments for outcome assessment from among many competing possibilities. 13, 14 Issues of this nature made up many of the major drivers behind the creation of the National Neurosurgery Quality and Outcomes Database and the NeuroPoint Alliance, which came to be formed out of the recognition that "[the] changing health care landscape, … is increasingly mandating that clinicians participate in the routine collection, analysis, and application of clinical data related to the safety, quality, and value of care." 15 Early anecdotal accounts of surgical procedures often included a statement of what the surgeon sought to accomplish. This part of the narrative fell largely out of favor.
Ironically, a new tool in outcomes assessment, the goal-directed outcome metric, compares results to specific surgeon-determined goals for an intervention. The goals are specified preoperatively. For procedure with multiple or overlapping goals, outcome for each goal can be assessed.
This tool was introduced as a quality improvement project in the department of ophthalmology at Boston Children's Hospital in 2006. It has been shown to provide a useful and realistic measure of outcomes germane to the reasons selected for surgical intervention. It does not automatically account for complications such as infection, or co-morbidities that develop intraoperatively or postoperatively. Nevertheless, goal-directed outcome assessment provides credible and comprehensible benchmarks of surgical outcomes. Because every patient qualifies for inclusion, it is also readily applicable to heterogeneous populations. 16 This approach can be used to examine the effects of variations in surgical techniques, and offers a clinically relevant perspective on surgical skills, surgical technologies, operative strategies, and surgical judgment. 17 From both an historical and a practical perspective, outcome assessment has components of inductive hypothesis generation (should we try X instead of Y?) and deductive hypothesis testing (we did X instead of Y: what happened?). While elements of both can be pursued at the same time, it is important to keep the differences in mind. The advantage of goal-directed outcome metrics is their ability to anchor surgical assessment to the intention of the operation. Although this is hardly the only outcome measure that matters, it appears to be an important and enduring component of optimal outcomes.
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